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Background: Aboriginal and Torres Strait Islander Australians experience a greater 
burden of disease compared to non-Indigenous Australians. Around one-fifth of the 
health disparity is caused by cardiovascular disease (CVD). Despite the importance of 
absolute cardiovascular risk assessment (CVRA) as a screening and early intervention 
tool, few studies have reported its use within the Australian Indigenous primary health 
care (PHC) sector. This study utilizes data from a large-scale quality improvement pro-
gram to examine variation in documented CVRA as a primary prevention strategy for 
individuals without prior CVD across four Australian jurisdictions. We also examine the 
proportion with elevated risk and follow-up actions recorded.
Methods: We undertook cross-sectional analysis of 2,052 client records from 97 PHC 
centers to assess CVRA in Indigenous adults aged ≥20 years with no recorded chronic 
disease diagnosis (2012–2014). Multilevel regression was used to quantify the variation 
in CVRA attributable to health center and client level factors. The main outcome measure 
was the proportion of eligible adults who had CVRA recorded. Secondary outcomes 
were the proportion of clients with elevated risk that had follow-up actions recorded.
results: Approximately 23% (n =  478) of eligible clients had documented CVRA. 
Almost all assessments (99%) were conducted in the Northern Territory. Within this 
jurisdiction, there was wide variation between centers in the proportion of clients with 
documented CVRA (median 38%; range 0–86%). Regression analysis showed health 
center factors accounted for 48% of the variation. Centers with integrated clinical 
decision support systems were more likely to document CVRA (OR 21.1; 95% CI 
5.4–82.4; p < 0.001). Eleven percent (n = 53) of clients were found with moderate/
high CVD risk, of whom almost one-third were under 35 years (n = 16). Documentation 
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of follow-up varied with respect to the targeted risk factor. Fewer than 30% with 
abnormal blood lipid or glucose levels had follow-up management plans recorded.
conclusion: There was wide variation in CVRA between jurisdictions and between 
PHC centers. Learnings from successful interventions to educate and support centers 
in CVRA provision should be shared with stakeholders more widely. Where risk has 
been identified, further improvement in follow-up management is required to prevent 
CVD onset and reduce future burden in Australia’s Indigenous population.
Keywords: cardiovascular disease, risk assessment, indigenous health, prevention, primary health care
Abbreviations: ABCD, Audit and Best Practice for Chronic Disease; CQI, 
continuous quality improvement; CVD, cardiovascular disease; CVRA, cardiovas-
cular risk assessment; GP, general practitioner; nKPI, national Key Performance 
Indicator; NT, Northern Territory; PCV, proportional change in variance; PHC, 
primary health care; QLD, Queensland; SA, South Australia; WA, Western 
Australia.
inTrODUcTiOn
Health inequities between Aboriginal and Torres Strait Islander 
(respectfully referred to as Indigenous) and non-Indigenous 
Australians are well documented (1, 2) and are a legacy of 
colonization, disempowerment and ongoing racial, social and 
economic inequality (3). It has been estimated that continued 
inequality accounts for between one-third and one-half of the 
10-year life expectancy gap between Indigenous and non-Indig-
enous people (2, 4), highlighting the importance of addressing 
the social determinants of health and ensuring equity of access 
to quality health care.
Highly preventable chronic diseases contribute most to the 
higher rate of poor health and premature death experienced 
by Aboriginal and Torres Strait Islander people. Cardiovascular 
disease (CVD), largely driven by the combined effect of several 
modifiable risk factors such as smoking and obesity, is the lead-
ing contributor accounting for one-fifth of the health gap (1). 
In addition to improving social and economic determinants of 
health, effective CVD prevention, through regular screening 
and early intervention, would make a significant contribution 
to reducing the health gap and disease burden within the 
Indigenous population (5).
Health promotion, prevention, and early treatment ser-
vices are a key component of Australia’s primary health care 
(PHC) system. Access to PHC for Aboriginal and Torres Strait 
Islander people is through community-controlled health 
centers, government-operated community health centers, and 
private general practitioners (GPs), with some variation across 
diverse geographies. Aboriginal and Torres Strait Islander 
community-controlled centers and some government centers 
operating in predominantly Indigenous communities offer 
models of comprehensive PHC providing access to doctors, 
nurses, allied health, social and emotional wellbeing profes-
sionals, and medical specialists. Service size, however, varies 
depending on remoteness, with visiting services a feature of 
remote locations.
A recent national initiative, “Better cardiac care for Aboriginal 
and Torres Strait Islander people,” outlines priority action areas 
to address inequities in cardiovascular health service delivery 
between Indigenous and non-Indigenous people (6). Priority 
actions are staged across the disease continuum and include 
cardiovascular risk assessment (CVRA) as a key aspect of pri-
mary prevention, along with practitioner follow-up and inter-
vention for those identified at risk, such as pharmacotherapy 
and ongoing culturally appropriate support to facilitate lifestyle 
modification (5).
Absolute CVRA is a screening and management process 
intended for use by PHC practitioners to calculate the prob-
ability of a cardiovascular event within 5  years, taking into 
account the synergistic effect of multiple risk factors that may be 
present (7). The risk calculator takes account of age, sex, systolic 
blood pressure, smoking status, levels of total and high-density 
lipoprotein cholesterol, and presence of diabetes (7).
Despite the importance of CVRA as a screening and early 
intervention tool, few studies have reported its use within the 
Indigenous PHC sector or in the broader Australian PHC set-
ting. This reflects the lack of national and jurisdictional data on 
CVRA and PHC services in general (6). In 2012, the Northern 
Territory (NT) government implemented a large-scale strategy 
to strengthen chronic disease prevention in Indigenous com-
munities that included regular CVRA data collection and 
reporting and the roll-out of an automated CVRA calculator 
within the electronic medical record system used by govern-
ment health centers (8). In 2015, a similar calculator was 
introduced into the Communicare electronic medical record 
system used by many Aboriginal and Torres Strait Islander 
community-controlled health centers in the NT and other 
jurisdictions.
This study examines variation in documented CVRA for 
adults with no prior diagnosis of chronic disease as a primary 
prevention strategy in Indigenous PHC centers across four 
Australian jurisdictions (2012–2014). We also report on the 
proportion of Indigenous people found with elevated risk 
and the proportion that had subsequent follow-up actions 
documented.
MaTerials anD MeThODs
This is a retrospective cross-sectional study of preventive 
care clinical audits undertaken by 97 Indigenous PHC 
FigUre 1 | Inclusion criteria of Aboriginal and Torres Strait Islander client records to examine cardiovascular risk assessment (CVRA) as primary prevention strategy. 
*A preventive care audit excludes clients with a record of diabetes, hypertension, coronary heart disease, rheumatic heart disease, and chronic kidney disease.
3
Matthews et al. CVRA in Indigenous Preventive Care
Frontiers in Public Health | www.frontiersin.org September 2017 | Volume 5 | Article 233
centers participating in the Audit and Best Practice for Chronic 
Disease (ABCD) project. The ABCD project is a research-
based continuous quality improvement (CQI) initiative that 
has operated on a national scale since 2005, co-designing 
best practice clinical audit tools (covering different aspects 
of comprehensive PHC delivery) and processes with relevant 
stakeholders (9). The majority of participating services within 
the ABCD program are community-controlled or government-
operated centers predominantly serving Indigenous communi-
ties. The preventive care CQI process was designed to enable 
participating health centers assess the level of adherence to 
best practice guidelines and assess organizational systems to 
support prevention and early detection of chronic disease. The 
audits are conducted by local staff trained in the use of ABCD 
tools and processes.
Clients included in a preventive care audit are those aged 
≥15 years with no recorded diagnosis of diabetes, hypertension, 
coronary heart disease, rheumatic heart disease, or chronic 
kidney disease, who have been resident in the community for 
≥6 months within the last year (10). Where the eligible popula-
tion numbers 30 or less, the audit protocol recommends inclu-
sion of all records. For 30 or more eligible clients, the protocol 
provides guidance on a sufficient number of randomly selected 
records to achieve 90–95% confidence of the sample represent-
ing the service population. Samples were stratified by age and 
gender.
Given the value of risk assessment as a primary prevention 
measure and high rates of premature CVD in Indigenous people, 
the audit tool incorporates assessment against best practice 
guidelines related to CVRA delivery. Current national guide-
lines recommend CVRA be provided to Indigenous adults aged 
between 35 and 74 years who are not known to have CVD or 
to be at clinically determined high risk (7). For NT Indigenous 
residents, the CVRA age criterion has been lowered to 20 years 
due to local prevalence of early onset CVD (11). Low, moderate, 
and high risks correspond to <10, 10–15, and >15% probability 
of a cardiovascular event within the next 5 years as determined 
by the type of calculator used in the assessment. As no CVRA 
algorithm has been validated in the Indigenous Australian 
population, current calculators underestimate the risk, failing 
to consider historical context and the consequential socio-
economic disadvantage and premature CVD prevalent within 
the population (12). Following the precedent set within New 
Zealand’s CVRA guidelines for the Maori population, the NT 
PHC standard treatment (CARPA) manual included an upward 
risk adjustment of 5% on the Framingham algorithm for the NT 
Indigenous population (11, 13).
A subset of the preventive care audit data was used for this 
study to examine variation in documented CVRA as a primary 
prevention strategy for Indigenous adults with no previous 
documentation of chronic disease (Figure  1). We used the 
most recent preventive care audit from each of the 97 centers 
conducted between 2012 and 2014. While the audit tool includes 
clients with a diagnosis of dyslipidaemia, we excluded these 
records (n =  22) given it is a prominent risk factor for CVD 
and may influence clinical judgments with respect to a patient’s 
TaBle 1 | Characteristics of primary health care (PHC) centers and clients.
nT QlD sa/Wa Total
Number of PHC centers 48 42 7 97
n (%) n (%) n (%) n (%)
Locationa Non-remote 1 (2) 2 (5) 5 (71) 8 (8)
Governance Remote/very remote 47 (98) 40 (95) 2 (29) 89 (92)
Community-controlled 11 (23) 1 (2) 4 (57) 16 (16.5)
Government 37 (77) 41 (98) 3 (43) 81 (83.5)
Service population (n) ≤500 26 (54) 22 (52.4) 1 (14) 49 (50.5)
 501–999 8 (17) 9 (21.4) 3 (43) 20 (20.6)
 ≥1,000 14 (29) 11 (26.2) 3 (43) 28 (28.9)
Continuous quality improvement (CQI) cycles completed Baseline 10 (21) 4 (10) 2 (29) 16 (16.5)
1 or 2 cycles 13 (27) 16 (38) 4 (57) 33 (34)
>3 CQI cycles 25 (52) 22 (52) 1 (14) 48 (49.5)
Number of client records 1,388 509 155 2,052
Age (years) 20 to <35 904 (65) NA NA 904 (44)
35 to <45 283 (20) 255 (50) 59 (38) 597 (29)
45 to <75 201 (15) 254 (50) 96 (62) 551 (27)
Sex Male 677 (49) 255 (50) 77 (50) 1,009 (49)
Female 711 (51) 254 (50) 78 (50) 1,043 (51)
Reason for last attendance Health check 200 (14) 60 (11.8) 70 (45) 330 (16)
Acute care 686 (49) 273 (53.6) 42 (27) 1,001 (49)
Immunization 102 (7) 85 (16.7) 4 (3) 191 (9)
 Others 400 (29) 91 (17.9) 39 (25) 530 (26)
aLocation based on the Australian Standard Geographical Classification system.
NT, Northern Territory; QLD, Queensland; SA, South Australia; WA, Western Australia.
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background and calculating absolute risk (14). Almost 90% of 
clients with a record of dyslipidaemia did not have a record 
of CVRA within the last 24  months. Our “healthy cohort” 
criteria have therefore excluded individuals eligible for CVRA 
according to national guidelines, such as people with diabetes 
under the age of 60 years without microalbuminuria or people 
with stages 1 and 2 chronic kidney disease. De-identified clinic 
records of over 2,000 healthy Indigenous adults were included in 
the analysis. In addition to demographic information (age and 
sex), the audit recorded whether individuals received an adult 
health check and a CVRA within the last 24  months and the 
calculated CVD risk level. Other information collected included 
relevant risk factor documentation [yes/no for smoking status, 
body mass index, waist circumference, urinalysis, blood pres-
sure, and blood glucose and lipid levels] and follow-up actions 
for abnormal findings. Health center factors such as location, 
population size, governance, and length of participation in the 
ABCD program were also recorded.
Our main outcome measure was the proportion of eligible 
clients who had documented CVRA. We used client and 
health center level information to determine independent 
factors associated with CVRA. Secondary outcomes for those 
identified at moderate/high risk were the proportion that had 
documented follow-up management plans and brief interven-
tions. It was not possible to assess the level of pharmacotherapy 
intervention as this information was not captured within the 
audit tool.
Summary statistics was used to describe variation in 
CVRA across health centers and jurisdictions, the number of 
adults with elevated risk and documented level of follow-up. 
Cross-jurisdictional information has been aggregated where 
there were counts less than five. Given the hierarchical nature of 
the data (clients within health centers), multilevel mixed effects 
logistic regression models were used (health center variable was 
treated as a random effect with random intercept) to quantify 
the variation in CVRA attributable to health center and client 
level factors. Because a large majority of CVRA was recorded in 
NT centers, we restricted the regression analysis to this jurisdic-
tion. As most centers were located in remote areas, we excluded 
location as a predictor variable. We calculated odds ratios to 
measure the unadjusted and adjusted associations between 
independent factors and CVRA (adjusting for year of audit). 
In a step-wise fashion, we included significant health center 
(Model A) then client variables (Model B) from the unadjusted 
analyses and measured the proportional change in variance to 
determine the amount of variation attributable to the different 
levels. Potential interactions were checked for significance. 
Statistical associations were considered significant if the p-value 
was <0.007 (Bonferroni correction). Analysis was completed 
using STATA software, version 14.
resUlTs
The majority (92%) of PHC centers were located in remote 
or very remote areas, and 84% were government operated 
(Table  1). There were 2,052 eligible Indigenous clients aged 
between 20 and 75 years with almost equal numbers of males 
and females. Acute care was the primary reason for attendance 
for 49% of clients. There was wide variation across jurisdictions 
and health centers in the documentation of risk factors used to 
FigUre 2 | Northern Territory health center mean percent of clients with 
documented cardiovascular risk assessment (CVRA) (2012–2014).
TaBle 3 | Documented delivery of cardiovascular risk assessment (CVRA) by 








Number of PHC centers 48 49 97
Median % (range) CVRA 38% (0–86) 0% (0–36) 19% (0–86)
Number of eligible clients 1,388 664 2,052
CVRA recorded 471 (34%) 7 (1%) 478 (23%)
TaBle 2 | Primary health care (PHC) center documentation of risk factors used 






Number of PHC centers 48 42 7
Risk factors: smoking 
status
73% (25–95) 54% (0–100) 86% (56–100)
Body mass index/waist 
circumference
80% (17–100) 27% (0–94) 77% (63–100)
Blood pressure (BP) 93% (54–100) 87% (29–100) 92% (78–100)
Blood lipid profilea 72% (31–100) 33% (0–81) 39% (0–86)
Blood glucose 88% (50–100) 68% (0–100) 83% (72–100)
Urinalysis 71% (28–100) 31% (0–81) 11% (0–100)
Smoking status/BP/lipid 
profileb
61% (21–94) 24% (0–81) 33% (0–86)
aA lipid profile includes total cholesterol, high-density lipoprotein, low-density 
lipoprotein, and triglycerides.
bMinimum level of risk factor documentation required for estimates using the 
Framingham algorithm.
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assess CVD risk (Table 2). NT centers had higher documenta-
tion of client smoking status, blood pressure, and lipid profile 
(essential measures for the Framingham algorithm) compared 
to other jurisdictions. Overall, 23% of eligible clients had 
CVRA documented and almost all of the assessments occurred 
in the NT (Table 3).
Due to the audit exclusion criteria and local CVRA guide-
lines, the NT cohort (n = 1,388) had a larger proportion (65%) 
of young adults (<35 years). Focusing on this jurisdiction, there 
was a clear trend of improvement in the mean proportion of PHC 
center clients documented as receiving CVRA; however, wide 
variation persisted across years (Figure 2). Health center factors 
accounted for 48% of the variation (Table 4, Model A). Clients 
were more likely to have documented CVRA if they attended 
government-operated centers (distinguished by the availability 
of automated CVRA calculators within their electronic patient 
information systems, Model A: OR 21.1; 95% CI 5.4–82.4; 
p <  0.001), and if they had an adult health check (Model A: 
OR 3.9; 95% CI 2.8–5.4; p <  0.001). There was no significant 
interaction between governance and provision of health checks. 
Client factors did not appreciably explain any further variation, 
although adults aged ≥45 years were more likely to have CVRA 
compared to the youngest age group (Model B: OR 2.0; 95% CI 
1.3–3.2; p = 0.003).
Of the NT clients who received CVRA, 11% (n = 53; 95% CI: 
8–14%) were found to be at moderate/high risk of a cardiovas-
cular event in the next 5 years (Table 5). Thirty percent of adults 
with elevated risk were under 35 years (n = 16; Table 5) and 64% 
(n = 34) had ≥3 modifiable risk factors documented (Table 6). 
The main risk factors recorded were abnormal lipid levels 
(n = 43 at risk clients), being overweight (n = 38), and smoking 
(n = 33; Table 6). In terms of follow-up action documented, less 
than one-third of clients with abnormal blood lipid or glucose 
levels had a management plan recorded (with a scheduled repeat 
measurement), 82% (n =  27) of smokers and 71% (n =  27) of 
overweight clients had documentation of a brief intervention or 
referral (Table 6).
DiscUssiOn
This study provides original data on CVRA as an important CVD 
primary prevention activity for adults with no prior chronic dis-
ease diagnosis in the Aboriginal and Torres Strait Islander PHC 
sector. CVRA is particularly important in the generally healthy 
population as adults with known major chronic illnesses such as 
diabetes are at higher risk of CVD, regardless of the other risk 
measurements included in CVRA. Our finding that 23% of eligi-
ble clients had documented CVRA is lower than in similar studies 
reporting inadequate levels of screening (15, 16) due to our exclu-
sion of clients with chronic disease, regardless of severity. The 
NT had substantially higher level documentation of CVRA than 
other jurisdictions and of those assessed at moderate/high risk, 
30% were under the age of 35 years.
There have been similar findings within the Australian general 
practice sector where it has been reported that GPs: may not 
routinely calculate absolute risk for the general population; focus 
treatment on individual risk factors; and lack the data neces-
sary for calculation of absolute risk (especially lipid screening) 
(17, 18). Lack of risk factor recording is also an issue in the current 
study, where in some jurisdictions, the minimal level of risk factor 
documentation in client records required for CVRA calculation 
(using the Framingham algorithm: smoking status, blood pressure, 
and lipid profile) was under 35%. Despite significant government 
TaBle 6 | Documentation of risk factors and follow-up interventions in Northern 
Territory clients with elevated risk (n = 53).
n (%)
number of risk factors present
<3 risk factors 19 (36)
≥3 risk factors 34 (64)
risk factor Follow-up action
n (%) n (%)
Tobacco useb 33 (62) 27 (82)
High body mass index (BMI)a,b 38 (72) 27 (71)
Abnormal blood pressurea,c 10 (19) 6 (60)
Abnormal blood glucosea,c 31 (59) 9 (29)
Abnormal lipidsa,c 43 (81) 11 (26)
aHigh BMI ≥ 25; abnormal blood pressure: systolic pressure ≥140 mmHg and/or the 
diastolic pressure ≥90 mmHg; abnormal blood glucose: ≥5.5 mmol; abnormal blood 
lipids: low-density lipoprotein >2.0 mmol/L or high-density lipoprotein <1 mmol/L or 
triglycerides >1.5 mmol/L.
bFollow-up action—brief intervention or referral for relevant lifestyle modification 
(smoking cessation/weight management).
cFollow-up action—documented management plan including repeat test schedule 
to monitor levels and for high blood pressure and lipid readings, referral to doctor for 
assessment and potential medication control.
TaBle 5 | Number (%) of Northern Territory clients with documented 
cardiovascular risk assessment (CVRA) and risk level, by age group.
age group (years) 20 to <35 35 to <45 45 to <75 Total
n (%) n (%) n (%) n (%)
CVRA completed 299 (33) 99 (35) 73 (36) 471 (34)
Documented risk level 95% cia
Risk level not 
recorded
14 (5) 7 (7) 2 (2.7) 23 (5)  
High/moderate 16 (5) 14 (14) 23 (31.5) 53 (11) (8–14%)
Low 269 (90) 78 (78) 48 (65.8) 395 (84) (80–87%)
CVRA recorded as 
not done
605 (67) 184 (65) 128 (64) 917 (66)  
Total 904 283 201 1,388
a95% confidence intervals calculated for population proportion of risk level estimates.
TaBle 4 | Multilevel regression analysis—cardiovascular risk assessment (CVRA) in Northern Territory primary health care centers, 2012–2014 (n = 48 centers; 1,388 
clients).
Fixed effects Unadjusted analysis Model a Model B
Odds ratio 95% ci p-value Odds 
ratio
95% ci p-value Odds 
ratio
95% ci p-value
Outcome is client record of cVra
Audit year 2012 1.00 (reference) 1.00 (reference) 1.00 (reference)  
 2013 4.72 (0.88–25.2) 0.07 3.05 (0.74–12.5) 0.099 3.02 (0.72–12.7) 0.13
2014 24.7 (4.94–123) <0.001 18.8 (4.72–74.4) <0.001 20.4 (5.02–82.8) <0.001
Predictors
health center factors
Governance Other centres 1.00 (reference) 1.00 (reference) 1.00 (reference)  
Government 
operated
36.9 (7.36–185) <0.001 21.1 (5.38–82.4) <0.001 21.6 (5.39–86.9) <0.001
Service population (n) ≥1,000 1.00 (reference) 1.00 (reference) 1.00 (reference)  
>500 to <1,000 1.97 (0.37–10.4) 0.42 0.98 (0.26–3.77) 0.98 0.96 (0.25–3.79) 0.96
≤500 14.7 (4.20–51.3) <0.001 2.31 (0.78–6.86) 0.13 2.37 (0.78–7.18) 0.13
Provided adult health check No 1.00 (reference) 1.00 (reference) 1.00 (reference)  
Yes 4.00 (2.87–5.57) <0.001 3.89 (2.81–5.41) <0.001 3.94 (2.83–5.49) <0.001
Duration of participation in Audit and 
Best Practice for Chronic Disease 
continuous quality improvement
Baseline 1.00 (reference)    
1–2 cycles 1.09 (0.30–4.01) 0.90    
≥3 cycles 8.82 (1.50–51.8) 0.016    
client factors
Age (years) ≥20 to <35 1.00 (reference)  1.00 (reference)  
 ≥35 to <45 1.52 (1.04–2.22) 0.032  1.55 (1.05–2.31) 0.029
 ≥45 to <75 1.90 (1.23–2.93) 0.004  2.00 (1.27–3.15) 0.003
Sex Male 1.00 (reference)    
 Female 0.80 (0.60–1.07) 0.13    
Random effects (intercepts)  Empty model (audit year only)    
Health center [variance (SE)] 2.99 (0.86) 1.56 (0.46) 1.63 (0.47)  
PCV (% explained variance) 48% 46%  
PCV, proportional change in variance; significance level p < 0.007.
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funding for tackling smoking initiatives within the Indigenous 
community, there remains a high level of variation in recording of 
smoking status, particularly in Queensland. Participating health 
centers in Queensland were predominantly government-operated 
and not representative of the community-control sector. The lat-
est national Key Performance Indicator (nKPI) report (December 
2014) shows Aboriginal and Torres Strait Islander community-
controlled health centers in Queensland documenting smoking 
status for 83% of their clientele (19).
Despite the recording of individual risk factors in the health 
records of many clients attending health centers in the NT, 
almost all CVRA (n =  439) occurred within the government 
7Matthews et al. CVRA in Indigenous Preventive Care
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sector, which had automated calculators available within their 
electronic patient information record systems. As manual 
calculation of CVRA can be cumbersome, this highlights the 
value of the automated calculator that was not available within 
the systems used by the community-control sector during the 
study period. Automation of CVRA also allowed the NT gov-
ernment to implement three monthly rapid CQI cycles on key 
performance indicators to continually identify screening and 
treatment gaps (8). There have also been dedicated educators 
and CQI facilitators coaching local teams in CVRA and assist-
ing with assessments and identification of clients for recall while 
located off-site from the PHC centers. Sustained implementation 
of these higher level system supports differentiates the NT from 
other jurisdictions where large-scale CQI auditing for preven-
tive care has taken place without improvement in CVRA. Other 
targeted interventions incorporating electronic decision support 
tools and CQI processes have also led to increased rates of CVRA 
coverage across PHC centre service populations in urban, rural 
and remote locations in Australia and New Zealand (20, 21). 
Learnings from these successful interventions have the potential 
to improve screening rates in other areas, and it is likely that 
coverage rates improved further beyond this study period due to 
the introduction of the automated calculator within community-
control PHC centers.
With the majority of clients in this study presenting for 
acute care, time and PHC center capacity may be a barrier to 
investigating CVD precursors in people with no diagnosis of 
a chronic condition (22). There was an association between 
CVRA and adult health checks suggesting that the checks are 
an important initiator of CVRA. Through a rebate system, the 
Australian Government has encouraged uptake of comprehen-
sive health checks for Indigenous people that includes examina-
tion of physical, psychological, and social well-being [Medicare 
Benefits Schedule (MBS) item 715]. The use of health checks has 
increased over time and as at December 2014, 46% of regular 
Indigenous clients aged over 25  years in the NT had a health 
check within the last 24 months (44% nationally) (19). However, 
while the health check collects risk factor and biomedical 
information used to calculate cardiovascular risk, CVRA is not 
directly specified within the MBS 715 item descriptor. To more 
immediately address the CVD burden in the Indigenous popula-
tion, a standalone rebate item for CVRA has been recommended 
to promote uptake rates beyond that of general health checks (8).
We found a lower proportion of Indigenous people assessed 
as having moderate/high CVD risk in comparison to that 
reported for the NT government sector in 2014 (8). This may 
be partly explained by differences in the study cohorts, with the 
preventive care audit excluding clients with a record of chronic 
disease. Based on this criteria, 65% of the NT clients in this 
study were under the age of 35 years and 15% were 45 years or 
older. Almost one-third of clients with moderate/high CVD risk 
were under 35  years, emphasizing the importance of targeted 
screening for adults younger than the current CVRA national 
guideline for Indigenous people.
Despite improvements in risk screening, evidence to prac-
tice gaps persist regarding follow-up treatment to reduce risk 
once identified (8, 20). Lack of follow-up has been attributed 
previously to barriers at various levels of the health system 
such as lack of time, staff capacity, availability of culturally 
appropriate referral services, and that practice incentives focus 
on assessment rather than follow-up (23). The lack of docu-
mentation of management plans for abnormal findings dem-
onstrates the challenge of maintaining client continuity of care, 
particularly in remote contexts. Building client/health provider 
relationships is an important enabler for sustained engagement 
required to effect lifestyle change, where responsibility for care 
is shared between client and practitioner and where health 
centers work beyond traditional roles to influence social and 
economic determinants for individuals and their communities 
(24, 25). Lifestyle modifications such as improving nutrition and 
exercise and lowering rates of smoking will reduce the current 
and future burden of disease, not only with respect to CVD but 
other chronic conditions contributing to the health gap between 
Aboriginal and Torres Strait Islander and other Australians.
Large-scale examination of CVRA to Indigenous people has 
been made possible by the centers enrolled in the ABCD CQI 
program. However, the voluntary nature of their participation 
limits the generalizability of study findings, with the majority 
of centers from remote areas in the NT and the government 
sector in Queensland. In addition, as data are collected from 
client records, delivery of CVRA and associated follow-up for 
clients at risk may be underestimated due to poor documenta-
tion. However, accurate recording is an essential aspect of care 
quality and should be addressed as part of CQI processes.
The “Better cardiac care for Aboriginal and Torres Strait 
Islander people” strategy has increased attention on capturing 
CVRA data on a broad scale, initiating its introduction to the 
nKPI dataset (26) (although the age criteria begins at 35 years, 
some 10  years older than clients documented with elevated 
risk in the NT). A routine data source allows the assessment of 
“unwarranted” variation in the delivery of key service items, a 
necessary first step to examine potential health system factors 
that when leveraged, may enhance consistent, appropriate care 
on a broad-scale (27, 28). We demonstrate the value of CQI 
processes in systematically capturing, reporting and reviewing 
data on the variation in CVRA and follow-up. Systematic col-
lection of data for primary prevention also emphasizes the need 
for a specific calculator to accurately predict CVD risk for this 
population.
cOnclUsiOn
Our findings show that there is substantial room for improve-
ment in CVRA and follow-up as an important primary preven-
tion strategy within the Aboriginal and Torres Strait Islander 
population. Systematic CVRA provides an opportunity for the 
PHC sector to curb rates of early CVD onset as emphasized 
by the young “healthy” cohort of Aboriginal and Torres Strait 
Islander adults documented with elevated risk. Shared learnings 
from successful system interventions as demonstrated in the 
NT (integration of automated calculators, CQI processes, and 
dedicated staff support) have the potential to reduce unwar-
ranted variation and increase rates of screening on a broad 
scale, enabling early intervention where necessary. Further 
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work is required on improving follow-up of clients identified at 
risk and facilitating supportive health center–client/community 
relationships.
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